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The LEP experiment at CERN, which was completed last year, confirmed the validity of the Standard Model to 
high precision. Global fit of the electroweak data from this experiment and elsewhere prefers a light Hi_(~*gs boson 
mass, which has been expected in the supersymmetric standard model. 
However the results from recent neutrino experiments require extension of the Standard Model in a different 
direction. Non-vanishing ncutrino masses and mixings are needed to explain the experimental data, implying lepton 
nmTiber and flavor violation. Two mechanism are well-known to _o*enerate riny neutrino masses. One is the see-saw 
mechanism, which introduces right handed neutrinos. The other is Rp violation. 
Rp= (-1) 3s'L~B js a discrete symmetry which appears in the supersymmetric extension of the Standard Model. S. 
L, B are spin, Iepton number, baryon number of a particle, respectively. This symmetry is often imposed to avoid 
rapid proton decay- However, it seems that there is no deep theoretical reason for this. The constraint from proron 
decay can also be met by imposing conservation of either lepton number or baryon number. In the 
phenomenologicai viewpoint, Iepton nunlber vio[ation is more attractive, as it may be accessible in future 
experiments. This scenario of lepton number violation may be realized through GUT breaking or by some 
symmetrical reason, for example Z3 discrete gauged symmetry. 
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In this thesis. we examine in detail the decays of the lightest neutralino and the lighter char**_ino in the Rp Violating 
models. 
In the R!' conserving scenario, the lightest superparticle (LSP), which usually is the lightest neutralino, is stable. 
 Then the neutrtllno LSP escapes detectlon In a collldel expenment ･lvln" mlsslng ener_~_y as the si_~*nal of 
supersymmetry. Moreover, in cosmological viewpoint, the LSP is a *"_ood candidate for the dark matter. In the case of 
Rp Violation, the LSP decays into ordinary partic]es throu*~*h R. violating couplingsl. This feature drastically changes 
the way of SUSY search. There are many studies for decay of the lightest neutralino through R, vio]ation. 
On the other hand, in the phenomenological viewpoint to search for structure of some R;' violating couplings, the 
decay of the lightest neutralino does not always give useful infoiTnation. Thw generation of the couplings may be 
studied by looking at charged lepton in the final state_ In the neutralino decay, such a decay mode is suppressed by 
small available phase space due to a top quark when the lightest neutralino is the LSP. We have found that in a 
special case where the sferrnion is LSP and the hghtest neutralino is Hi_~*gsino like, the decay mode of the lightest 
neutralino containing charged lepton also dominates. In this thesis. we point out that even in the case of the 
neutralino LSP, the decay of the lighter chargino generically can provide usefull information on the generation 
structure. 
The study of the decay of heavier superparticles through R. violation has not been done extensively. If the Rp 
conservin_"* decay modes are suppressed by some reason, then direct decay through Rp violation may be relevant. 
In this direction, only the stop decay has been studied in the literature. 
Here in a similar viewpoint, we consider the lighter chargino decay. In particular, we focus on the case of nearly 
degenerate lightest neutralino and chargino. This degeneracy is naturally reaiized in some modeis. In MSSM, there 
are some inte,re,sting phenomenological studies. In particular, the si_~nature of the decay of the char_*~ino in degenerate 
case is studied for collider experlments. In this situation, the decay rate through R!' conserving interactions 
is suppressed by small available phase space. Thus we may have possibility of the direct search of Rp Violation 
through lighter chargino decay even with small Rp violating coupiin_o*s. In a such situation, we point out that in most 
of interesting parameter region to explain neutrino masses, the direct search of Rp Violation through lighter chargino 
decay is possible. 
Finally, we consider the possible correlation between the neutrino physics and the *"*augino decay. In Rp violating 
model, the mass generation mechanism is very interesting because if the mass generation throu_"*h Rp violation is the 
dominant source of the neutrino mass, it may be confirmed in future experiment. Then direct decay of gau*~*ino decay 
through Rp Violation may give useful information. 
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fi_*,"urel: Parti,al decay width of MSSM Iike decay 
mode and direct R. violating decay mode 
through sneutrino VEV. 
6m (GeV) 
lln the case of Rp violation, a light gravi~ino may become a candidate for Dark Matter. 
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 論文審査の結果の要旨
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 ニュートリノ質量の生成のメカニズムを解明することは、素粒子物理学にとって大変重要な課題であ
 る。超対称理論では、Rパリティという離散的な対称性を持たない模型において、ニュートリノ質量が生
 成される可能性があることが知られており注目されている。超対称粒子は近い将来加速器実験で生成さ
 れ検証されることが期待されており、こうした粒子の崩壊過程を詳細に調べることによって、Rパリティ
 の破れの性質ひいてはニュートリノ質量の生成機構を直接探ることができる可能性があることが、この
 模型の魅力である。特に、ニュートリノの混合とRパリティを破る相互作用との関係を調べるには電荷を
 もつレプトンが終状態にある崩壊モードが有用である。しかしながら、今まで主に研究されてきたニュ
 ートラリーノの崩壊においては、このようなモードは同時に重いトップクォークを終状態を含むような
 場合が多く、ニュートリノを含む崩壊モードと比べて分岐比が小さいことが問題であった。
 高山史宏は、チャージーノのRパリティを破る崩壊では荷電レプトンを含むモードがニュー1・ラリーノ
 の場合とは異なり抑制されないことに着目した。そして、チャージーノの崩壊の研究が、Rパリティを破
 る相互作用の構造を知り、ひいてはニュートリノの質量の生成の機構を解明するにあたり、重要な役割
 を果たすことを指摘した。特に、チャージーノとニュートラリーノの質量が比較的縮退するような状況
 では、荷電レプトンを含むRパリティを破るような崩壊モードが実際に主たる崩壊過程になることを、詳
 細な計算を通して示した。さらに、この場合の加速器実験における信号について重要な考察を行った。
 このように、高山史宏が自立した研究活動を行うのに必要な高度の研究能力と学識を持つことは明ら
 かであり、高山史宏提出の論文は、博士(理学)の学位論文として合格と認める。
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